Defects in the development of branchial nerves and ganglia induced by in vitro exposure of mouse embryos to mercuric chloride.
The embryotoxic and dysmorphogenic effects of mercuric chloride (HgCl2) have been studied in mouse embryos cultured in vitro. In addition, the alterations induced in the developing branchial nerves and ganglia were analyzed. Mouse embryos with 6-8 pairs of somites were exposed for 26 hr to increasing concentrations (0, 12.5, 25, 50 microM) of HgCl2. After this period, a first set of embryos was removed and a second set of embryos transferred to culture medium without HgCl2 and remained in culture for an additional 22 hr. Both sets of embryos were examined for (1) survival, (2) presence of external dysmorphogenesis, (3) growth, and (4) differentiation. Dose-related alterations of these parameters were observed. The main target was the cephalic neural tube (mainly the forebrain), but several other systems were also affected (e.g., the turning of the embryos, the optic system). The 48-hr cultured embryos were immunostained using a monoclonal antineurofilament antibody to visualize defects in the development of branchial nerves and ganglia. HgCl2 induced a pronounced retardation in the differentiation of ganglion/nerve V and a slight retardation in the differentiation of ganglia/nerves VII and IX. The ganglia/nerves VIII and X were not retarded. In addition, hight percentages of abnormalities of ganglion/nerve V and fusions between ganglia/nerves IX and X were observed in these embryos. Disorganized fibers between ganglia/nerves VII-VIII and IX and between ganglia/nerves IX and X were also more frequently observed. At the highest concentration, asymmetric defects were induced by HgCl2 with a more pronounced effect observed on the right side of the embryos. These results demonstrate the usefulness of this approach in evaluating the susceptibility of the developing branchial nerves to the adverse effects of developmental toxicants.